Role of granulocytes and C5a in myocardial response to zymosan-activated serum.
Although previous studies have demonstrated that complement (C)5a causes myocardial ischemia and mechanical dysfunction, the cardiac response of endogenously produced C5a and C5a des-Arg in zymosan-activated serum (ZAS) and the critical role of granulocytes in this process are poorly understood. Therefore, we compared the coronary and cardiac effects of ZAS and purified C5a and investigated the role of leukocyte adhesion-promoting receptors (i.e., CD11/CD18). Like purified C5a, ZAS (0.5 ml) significantly reduced coronary artery blood flow and regional segment shortening, whereas coronary venous granulocyte concentration and myocardial lactate extraction were significantly decreased. A monoclonal antibody (MoAb) to C5a/C5a des-Arg attenuated ZAS-induced cardiac alterations. Three minutes of continuous infusion of C5a or ZAS induced sustained decreases in coronary venous granulocyte concentrations, although coronary flow and segment shortening returned to control levels after 2 min. Another MoAb, IB4, directed against CD18, significantly inhibited ZAS-induced granulocyte extraction and associated cardiac effects. Thus, cardiac dysfunction occurs after activation of the complement cascade with zymosan resulting in extraction of granulocytes mediated by the CD18 adherence glycoprotein. Furthermore, intramyocardial retention of granulocytes appears necessary for the initial and full ZAS-induced cardiac dysfunction.